Electrophysiological and morphological properties of cell types in the chick neostriatum caudolaterale.
The neostriatum caudolaterale, in the chick also referred to as dorsocaudal neostriatal complex, is a polymodal associative area in the forebrain of birds that is involved in sensorimotor integration and memory processes. We have used whole-cell patch-clamp recordings in chick brain slices to characterize the principal cell types of the neostriatum caudolaterale. Electrophysiological properties distinguished four classes of neurons. The morphological characteristics of these classes were examined by intracellular injection of Lucifer Yellow. Type I neurons characteristically fired a brief burst of action potentials. Morphologically, type I neurons had large somata and thick dendrites with many spines. Type II neurons were characterized by a repetitive firing pattern with conspicuous frequency adaptation. Type II neurons also had large somata and thick dendrites with many spines. There was no clear morphological distinction between type I and type II neurons. Type III neurons showed high-frequency firing with little accommodation and a prominent time-dependent inward rectification. They had thin, sparsely spiny dendrites and extensive local axonal arborizations. Electrophysiological and morphological properties indicated them as being interneurons. Type IV neurons had a longer action potential duration, a larger input resistance, and a longer membrane time constant than the other classes. Type IV neurons had small somata and short dendrites with few spines. The long axon collaterals of neurons in all spiny cell classes (types I, II, IV) followed similar patterns, suggesting that neurons from all these types can contribute to the projections of the neostriatum caudolaterale to sensory, limbic and motor areas. The electrophysiological and anatomical characterization of the major classes of neurons in the caudal forebrain of the chick provides a framework for the investigation of sensorimotor integration and learning at the cellular level in birds.